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(54) FOCUS ADJUSTING METHOD FOR OPTICAL PRINTER 

(57)Abstract: 

PURPOSE: To facilitate the operation for adjusting the focus of 
an optical head and to shorten the time for the operation by 
knowing the shift of the optical head quantitatively only by 
printing a front pattern for focus adjustment twice. 
CONSTITUTION: An LED array unit 14 is slanted, one font 
pattern is printed out, and the coordinate number of the most 
in-focus font is recorded. For example, if the current coordinate 
number is 6, i.e., the position of a character W of the font 
pattern, the length 11 between an in-focus dot and the left end 
of the LED array 12 is fond from the coordinate number W6. 
Then, height adjusting screws 20a and 20b are rotated by equal 
times to move up or down the LED array unit 14 in parallel, the 
font pattern is imaged again in this state, and the coordinates of 
focusing are read out. At this time, when focusing is obtained at, 
for example, the 6th coordinate position of 'X', the length 12 from 
the dot with the coordinate number X6 to the left end of the 
LED array 12 is found. Then, the deviation angle 9 of the focus 
track of a short-focus lens array 18 from the surface of a 
photosensitive body 10 is calculated. 
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The following is a partial English translation of JP S62- 
166372, page 10, lines 19 to 76. 

Referring now to FIG. 20, operation and functioning of 
the system of FIG. 18 are described. First, the personal 
computer 70 displays the model name of the mass-produced 
optical printer. Next, the personal computer 70 reads out 
constants corresponding to that model, such as LED array 
length L, font pattern select number TX, ratio BL of the 
angle of rotation of the height adjustment screws 20a and 
20b to the amount of their vertical movement (Ah) and the 
number of a subroutine for converting a coordinate number 
on the font pattern into an actual length, from a memory of 
the personal computer 70. 

Subsequently, data on the font pattern for focus 
adjustment is output. Although a switch provided on the 
control box 74 may be used to output the font pattern data, 
a start command could be given by pressing a particular key 
of the personal computer 70 if the control box 74 is 
properly configured as stated earlier. 

Based on the font pattern data thus output, the 
optical printer prints out one copy of the font pattern as 
shown in FIG. 5 by means of the LED array unit 14. Then, 
an operator enters the coordinate number of the best 
focused point into the personal computer 70 by use of its 
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keyboard while observing the printed font pattern. Thus, 
the personal computer 70 determines length 11 by 
calculating the position of a dot in correct focus of the 
LED array 12 using the previously selected conversion 
subroutine and, based on this calculation, displays whether 
the LED array unit should be raised or lowered from its 
current position when the font pattern is printed next. In 
actuality, the personal computer 70 also displays 
information on how many times the height adjustment screws 
20a and 20b should be turned. 

Subsequently, the operator moves the LED array unit 14 
parallel to its original position by means of the height 
adjustment screws 20a and 20b according to the information 
displayed on the personal computer 70. The operator then 
enters data on how many times, or how much, the height 
adjustment screws 20a and 20b have been turned. Thus, the 
personal computer 70 calculates the amount of shift Ah as 
shown in FIG. 9, and the optical printer prints out a 
second copy of the font pattern. 

Next, the personal computer 70 determines length 12 in 
the same fashion as stated above and calculates an angle of 
offset 8 of a focal point line using the aforementioned 
equation (1). The personal computer 70 then calculates the 
amounts of adjustment (AyLL, AyRR) of the left and right 
ends of the LED array unit 14 based on this angle of offset 
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6 and further calculates the angles of necessary rotation 
of the height adjustment screws 20a and 20b. Thus, the 
operator should just adjust the height of LED array unit 11 
by turning the height adjustment screws 20a and 20b by 
using a tool like a screwdriver according to adjustment 
information displayed on the personal computer 70. 

If the height adjustment screws 20 are turned by means 
of a high- torque servomotor, for instance, instead of 
manual operation by the operator, it is possible to further 
improve efficiency and automate focus adjustment process in 
a mass production line of the optical printer. 
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CONCISE EXAPLANATION OF THE RELEVANCE 



Prior Art Documents 

(1) Japanese Laid-open Patent Publication No. S64-166372 
(No corresponding U.S. Patent is identified.) 

The above-identified prior art Publication discloses 
an arrangement in which an image is first formed with an 
optical writing unit held at a specific slant angle with 
respect to an image -carrying member so that the focal 
length varies along an array of light -emitting elements 
and, after displacing the optical writing unit parallel to 
its original position without changing its slant angle, an 
image is formed again. Then, the slant angle of the 
optical writing unit with respect to the image- carrying 
member and the amounts of offset of the focal length are 
calculated from information on the positions of two pixels 
best focused in the two successive image forming processes. 

(2) Japanese Laid-open Patent Publication No. H7-270675 (No 
corresponding U.S. Patent is identified.) 

This prior art Publication discloses a technique in 
which image patterns are formed while varying the focal 
length and repeatedly turning on and off an optical writing 
unit whereby the optical writing unit is set to a position 
where an image of the lowest density is obtained. 
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Differences between the Invention and the Prior Art 

Neither of the aforementioned prior art Publications 
discloses the characteristic feature of the invention in 
which focus adjustment of an optical writing unit is 
performed based on density levels of multiple bars of a 
test pattern and numerical values affixed to the individual 
bars of the test pattern. 
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